Characterization of a novel potent and specific inhibitor of type V phosphodiesterase.
Guanosine cyclic 3':5'-monophosphate (cGMP) plays a crucial role in regulating vascular smooth muscle contractile state. In rat aortic smooth muscle cells (RSMC) three isozymes of phosphodiesterase (PDE) may be involved in the degradation of cGMP, namely PDE I, PDE III, and PDE V. To study the effective contribution of PDE V to the control of intracellular cGMP levels, a specific and potent PDE V inhibitor 1,3-dimethyl-6-(2-propoxy-5-methanesulfonylamidophenyl)pyrazolo[3, 4d]- pyrimidin-4-(5H)-one (DMPPO) was synthesized. DMPPO is a competitive inhibitor with respect to cGMP (Ki = 3 nM) and displayed high selectivity for PDE V as compared to other PDE isozymes. DMPPO strongly potentiated the cGMP response of atrial natriuretic peptide- or sodium nitroprusside-treated RSMC (EC50 = 0.5 microM). In addition, similar intracellular cGMP levels were obtained in the presence of a saturating concentration of DMPPO or 3-isobutyl-1-methylxanthine, a nonspecific PDE inhibitor, suggesting that cGMP is almost exclusively hydrolyzed by PDE V in RSMC. Stimulation of RSMC with atrial natriuretic factor resulted in accumulation of cGMP in the extracellular media. This egression was shown to be proportional to the intracellular level of cGMP and a first-order rate constant of 0.04 min-1 was determined for the egression process. DMPPO did not interfere with the efflux and allowed us to show that intracellular cGMP levels are mainly controlled by PDE V, rather than by egression in RSMC. DMPPO is, therefore, a useful tool for determining the role of PDE V in the control of cGMP levels in living cells and tissues.